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(54) rUflPOMEXAHMHECKAW AOPHMPYIO- 
lilAW rO/lOBKA fl/lfl PACUJMPEHlin fOO- 
PMPOBAHHOrO n/lACTblP51 B OBCA/JHOI?! 
KO/IOHHE 

(57) TifAPOMexaHimecKan A0pHi4pyK)man ro/io- 
Bxa A^R pacumpeHiiR ro4>p(ipoDaHHoro nna* 
CTupn B o6caAHO(l KonotiHe. AopH»ipyiomd5) 
ro/iOBKa coAepxcMT KOHyc-nyaHCOH c npoAo/ib- 
HbiMM npo4>ii/ibHbiMti KaHdBKaMM. Kopnyc c ca- 
Moyn/ioTHAfOtuekicsi Tpy6MdT0i^ AMa<t>pd'''^oi4. 
CTyneMM3TWMM B nonepemiOM ccMeniiM OKHa- 

MM M pd3MeLUeHHblMl1 8 HMX BblABMXIIblMH CeX- 

TopaMH. cTyneHMdTUMM b nonepeHHOM 

CeMCHMM. 4 U/l. 



l^aoGpereHne othocmtcii ic ycTpoftcToaM 
AIR peMOHTa o6caAHMX ko/ionh He<t>TiiHbix. ra* 

aOBblX M APyrMX CKBaXCMH C UenbK> BOCCTaHOB- 

neHMsi repMeiMMHocTM m ynpoHHeHim CTeHKM 
^OAOHHu nyreM ycraHOBKM CTanbHoro nnacru- 
pn M coaAdHHA HanpnxeHHOft cmctcmu o6caA* 
Man Tpy6a - n/iacTupb. 

Uenb M3o6peTeHHR - yae/iMMeHMe 34Kt>eK- 
TMBHOcm pa6oTbi roAOBKM aa cHeryBe/iitMeHiffi 
paAHdiibHCKO ycMAHfl Ma ceicTopa u yae/iMse- 
HHe cpoKd aiyxcGu. 

Ha 4>iir: 1 npeAcraB^eHa AopHMpyiomasi 
roAOBxa, npOAOAbHbiA paapea, b rpaHcnopr- 
HOM noiio)K'eHiiM; Ha 4>Mr. 2 - AOP^Mpyiouian 
roAOBKa. o6uiMft bha* a pa6oMeM no/ioxceHiiM: 
Ha 4>Hr. 3 - to xe, nonep^MHbiA paapea npti 
pacuiMpeHMti ceKTopQB b Tpy5e c MMHMManb- 
HoA ToniuMHoA CTeHKM: Ha 4>Hr. 4 ~ to xe. 
nonepeMHbfi^ paapea npH npMxcaTHH n/iacrypsi 

8 Tpy6e C MBKCMMa/lbHOA TO/ltUHHO(i CTeHKM. 

rMAPOMexaHMMecxan AopHMpyioutafl rono- 
BKa cocTOMT M3 KopnycB 1 c OKHaHM. Bunoii- 



HeHHoro B BMAe ynopHbix (t>/tdHueB 2 m um/imh- 
Apa*K/)eTKM 3. aaxpen/ieHHOi^ nexg^y ^nama- 
MM. Okhb Kopnyca BbinonHeHbi CTyneHHdTbiMM 
B nonepeMHOM ceneHMM. Ha nycTOTe/iOM 
CTBOAbHoA nacTM Kopnyca raAxoA 4 aamHyrbi: 
KOMyc-nyancbH 5. ynopnue (}>/iaHab« 2 
iiMHAP*KAeTKa 3. UMiiMHAp-icAeTKa 3 4>MKCMpy- 
CTcn TaxMM o6pa30M. hto n/iocxocTM 
CMMMCTpMM OKOH Kopnycd M yCTaHOBneHHblX B 
HMxcTyneHMaTbix b nonepenHOM nanpaBiieHMM 

CCXTOPOB 6 COBMeiUeHU C nnOCKOCTRMM CMM' 

MerpMM npOAonuHUx npo4>M/ibHbix KaHasoK 
KOHyca-nyaHCOHa 5. Ha CTBonbHoA nacTii xop- 
nyca noA um/imhapom-k/ictkcm 3 m cexTopaMM 
C paaMetueHa cdMoynAOTHjrioiAaficp Tpy6Ma- 
Tan A^a^parMa 7. B3dMMOAeHCTByiotMan c 
6onbuJMMM cTyneHRMM ceKTOpoe 6. 

YcTpov^CTBO pa6oTaeT cneAytoiMviM o6pa- 
30M ( <p\Ar, 2). 

npM cnycKe e o5cdA»*yK) KO/tOHHy 8 hmx- 
HMI4 KOMeu ro4>pMpoBaHHoro nnacTbip» 9 pac- 
no/ioxceH na KOHyce-nyaHCone 5. npiineM 
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BorMyrwe /lyMw nnacrupn BseAeHW w ynMpawT- 
B npoAonbHwe npo<t>M/ibHbie KaHaoKw KOHy- 
nyancoHa. HnacTbipb HaAei na ujiaHrM 10 
rt ero oepxMM(* kohcu <|>MKCMpyeTC« topuom 
cvinoBux uwnMHApOB AopHa MAM rwAPOMexa- 
HvmecKoro RKopn. 

npM co3AaHvni pa5oMero fx^Qnenvisi ao- 
pHMpyiomap ro/iOBKa bxoamt b nnacTbipb. pac- 
UJMPR« ero AO nnoTHoro KOHiaKTa c o6caAHO(^ 
rpyGoft. noA AaaneHneM caMoyn/ioiHwioiUMe- 
cfl KOHUw uM/iwMAPWMecKOft Awa<|iparMU 7 
nnoTHO npMJKMwaioTCfi k CTCHxaM r/iyxoro yr- 
nyCncHMfl A. coaAaeaq repMeinMHOCTb b pa6o-. 
neii KaMepe npaxTMHecxii 6c3 paAwanbHoro 
pacuiMpeHHR. 

UeHTpanbHaft Macib AM34>parMbi 7, pac- 
tuMpRBCU B03Ae«^CTByeT Ha 8UA0M>KHye cex- 
Topw 6, npvuKMMaw mx k MeAO)KMMaM riflacTwpji 
(<t»wr.2). 

ClpM 3T0M ocianbHafl nacTb pacujiipnio- 
me«c« AMa<t)parMbi yniipaeTcn b MenoABMX- 
Hyio BHyrpeHHioio • noBepxMOCTb 
UM/iMHApa-KneTKM*. . 

Pa6oHMe (t>yHKUMM nepeHCceMw Ha Gonee 
npoMwyio M AO/irdBCMHyio un/iMHAPHHecKyK) 
HacTb Awa<t)parMU. 

. UwiMHAPWMecKafl AMa<|)parMa» pacujMpn- 
cicb, ynwpaeTCJi sacTbio CBoe*i oHeujHeft no- 
apxHOCTM 8 uwnMHAp-xneTky. B peay/ibxaie 
Ha AMa4>parMe BoaHMxaiOT npsiMoyrohbHwe 

BbtCTynbl M/IM BflBAMHU (B 3aBMCMM0CTM OT Cie- 
neHH BblABMXeHMH CeXTOpOB). COOTBeXCTByK)- 

mwe^onopHOi^ noBepxHOCiH ocHOBaHwn 
Kd)icAoro ccKTopa. Bc/iwMMHa ouAawxcHMw 
cexTopa Kone6neTC9 b aaBucwMocTM ot xoniuii- 
Hu CTBHKM o6cdAHOA Tpy6bi. Ha|nMMM« wnM OT- 
cyrcTBMn nnacTwpfl. 

Ha 4>Mr. 3 m 4 noxaaaHbi npcAenbHwe CJiy- 
Man BWABMJKeHMw cBXTopoB ROA Harpy3K0ft: 
npM pacuJMpeHMiiB Tpy6e c MWHMMa/ibHOft xon- 
lUMHOii CTCHKM (<t>Mr. 3) M B tpyOe C MaXCMMa/lb- 
HoA TOfliUMHOM CTCHKM c ruiacTwpeM (<t>wr. 4). 
ycTynu. KOTOpbie,npM dTOM o6/ieraeT Awatj)- 
parMa no nepwMetpy onopHOA noBepxHOCTw 
ocHOBaHMd cexTopa, ne npeBuiuaiOT 3-35 mm. 
npw crna)KeHMwx icpoMKax h MUHMManbHux 
sasopax b okhc mokay cexTopoM m KopnycoM 
MCKniOMaeTCfi npHMWHa 6btcTporo paapyuieMiw 



peanHbi AMa<t)parMbi: aaTCxaMwe m noc/ieAy»o- 
uuee aamcM/ieHMe. flaxte b cnysae nopuaa am- 
a4>parMbi na yciyne (noc/ie A'iMTenbiioft 
SKcnnyaiauMM) b ro/iOBKe yAaeiCfi nerxo boc- 
5 craHOBMTb Heo5xoAMMoe AaBncHwe m aaaep- 
lUMTb yctaMOBxy nnacTwpw Bea aaapwi^ m 
ocno)KHeHiiM. ripw nopuae Awa^parMW yreMxa 

XCMAKOCTM B03M0)KHa TOilbKO MCpCS SaSOpbl B 

okhc Me)KAy cexTOpoM u xopnycoM. Rpw xoao- 
10 BOv{ nocaAxe cexTopa b oxne cyMMapnasi n/i^- 
maAb aaaopoB ne npeBUiuaer 20-40 mm . 
YMMTbiBan GonbUJoA K03^<t)MUMeHT conponiB- 
neHMfl yaxoro meneBMAHoro aaaopa m nepe- 

KPUTMII OCHOBHOft CrO MaCTM pe3MH0^ 

15 AMa4>parMy. Heo6xoAMMoe AaaneHiie MOixei 
. 6uTi> nerKO BOCCTaHoeneHO HeaHamrrenbMWM 
noBuuieHMeM npowaBOAWTeiibMocTM HacocHO- 
roarperara. 

CyMMapHoe paAwa/ibHoe yen/we, paaaw- 
20 BaeMoe ronoBKoft» nepcAaetCfl ne na 12. a na 
6 BWABMJKHbix cexTopoB. CneAOBaTcnbHO, npw 
ajOM xte pa6oMCM AaBneKUM ycMiiMe paAwanb- 
Horo B03Ae<*CTBW« ceKTopa hb hcawicmm ro4>- 
pw BoapacTacT d Aoa paaa, mto rapaHxiipyeT 
25 no/iHoe npuxatvie n/iacTbipn. 



<l>opMynaM3o6peTeHMii 

rMAPOMexaHMsecxaw AopnupyioiAan rono- 
30 Bxa Afl«" pacuJupeHMJi ro<t>pMpoBaHHoro nna- 
CTupsi. B o6caAHoA KohOHHe, BxniOMaioiuaB 
KOHyc-hyaHCOH c npOAO/ibHWMW npo<|>MAbHu- 
MM xaHaBxaMM, xopnyc c pa3Meu4eHh«Mii e 
HCM caMoynnoTHniomeftcii Tpy6MaT0ft Awa4>- 
35 parMoA m bwabidkmumm cexTopaMw. ciyncHMa- 

TbIMH B <:eMeHWM, yCTBHOB/ieHHblMM C 
B03MO)KHOCTbK> B3aiflM0AeACTBMJI 60/!bUjeA 

ctyneHbio c AMa<)>parMoA. oi/iMMaiomaiicfl 

IBM, MTO, C UehblO yBe/IMMeHMSI 3<t)<|>eKTMBH0CTM 

40 paBoTw ronoBKM aa CMer yBenuMeHMsi paA^aiib- 
Horo ycMUMsi Ma ccxxopa m yae/iMMeHWii cpoxa 
cnyxGu. BfaiABM)KHue cexropa BunonHeHW 
• CTyneHMBTUMM B nonepeMHOM ceMeHMti, a xop- 
nyc MMCCT CTyneHMBTwe b nonepcHHOM cchc- 
45 MMw OKHa noA BWABMXHwe cexTopa. npuMCM 
riAOCKOCTM cMMMeTpMM OKOH Kopnycd M npo- 
AOiibHUx npo4>MnbHux xanaBOK xoMyca-nyaM- 
coMa coBMeuieHU. 
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EnhajicedoindMicyottho head tor oxpMidlnt the conugatedpat^ 
U due to the tncreftoed thrust on the seeton. and Its Umgtr service 
Ufe. The extendable sectors are of stepped desl^ matched by the 
steps of the houatnff. The symmetry planes of the ports in thehoustns 
and of the longttudlnal profiled (roovea of the cone-punch are 
aliened. 

The hydromechanlcal head U lowered In the casing string (8) 
■0 that the lower and Of the corrugated patch (») U on the cone-punch 
(6) and the eoneave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
•^e pressure forces the cylindrical diaphragm (7) to bear on the 
'1 of the blind recess ensuring hermetlcity of the working space. 
U8E/ADVANTAQB • Repair of casing strings of oU. gas and 
ucher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to increased radial stress on the sectors. 
Bui J5/T.T J3. (4pp E>wg.N0.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm2. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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